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when an exhaust air-fuel ratio is in a lean condition, and 
discharging the absorbed NOX when oxygen density in the exhaust 
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to the engine exceeding the fuel rate required to obtain the 
theoretical engine air-fuel ratio. 
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* NOTICES * ^ 

JPO and NCIPX are not responsible for any 
daxnages caused by the use of this treuisXation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] NOX under exhaust air when the air-fuel ratio of exhaust air arranged in an internal combustion 
engine's flueway is Lean NOX which was absorbed, and was absorbed when the oxygen density under exhaust 
air fell NOX to emit Absorbent, It is said NOX for every fixed time amount about the predetermined amount of 
addition determined according to engine operational status when said intemal combustion engine is operated 
with the Lean air-fuel ratio. NOX of an absorbent NOX showing an absorbed amount It adds to an absorbed 
amount counter. That said intemal combustion engine is rich or when being operated by theoretical air fuel 
ratio, it is said NOX for every fixed time amount about the predetermined amount of subtraction. By subtracting 
from an absorbed amount counter Said NOX NOX of an absorbent An absorbed amount presumption means to 
presume an absorbed amount, and when said engine is operated with the rich air-fuel ratio A superfluous fuel 
quantity detection means to detect the amount of the fuel superfluously supplied to the engine exceeding the 
fuel quantity needed in order to make an engine air-fuel ratio into theoretical air fuel ratio, and when the engine 
is operated with the rich air-fuel ratio It is based on said superfluous fuel quantity, and is NOX. Exhaust 
emission control device of the intemal combustion engine having an amount setting means of subtraction to 
determine said amount of subtraction of an absorbed amount counter. 

[Claim 2] NOX under exhaust air when the air-fuel ratio of exhaust air arranged in an intemal combustion 
engine's flueway is Lean NOX which was absorbed, and was absorbed when the oxygen density under exhaust 
air fell NOX to emit Absorbent, It is said NOX for every fixed time amount about the predetermined amount of 
addition determined according to engine operational status when said intemal combustion engine is operated 
with the Lean air-fuel ratio. NOX of an absorbent NOX showing an absorbed amount It adds to an absorbed 
amount counter. That said intemal combustion engine is rich or when being operated by theoretical air fuel 
ratio, it is said NOX for every fixed time amount about the predetermined amount of subtraction. By subtracting 
from an absorbed amount counter Said NOX NOX of an absorbent An absorbed amount presumption means to 
presume an absorbed amount, and said NOX A temperature detection means to detect the temperature of an 
absorbent, and when the engine is operated with the rich air-fuel ratio Said NOX It is based on absorbent 
temperature and is NOX. Exhaust emission control device of the intemal combustion engine having an amount 
setting means of subtraction to determine said amount of subtraction of an absorbed amount counter. 
[Claim 3] NOX under exhaust air when the air-fuel ratio of exhaust air arranged in an intemal combustion 
engine's flueway is Lean NOX which was absorbed, and was absorbed when the oxygen density under exhaust 
air fell NOX to emit Absorbent, It is said NOX for every fixed time amount about the predetermined amount of 
addition determined according to engine operational status when said intemal combustion engine is operated 
with the Lean air-fuel ratio. NOX of an absorbent NOX showing an absorbed amount It adds to an absorbed 
amount counter. That said intemal combustion engine is rich or when being operated by theoretical air fuel 
ratio, it is said NOX for every fixed time amount about the predetermined amount of subtraction. By subtracting 
from an absorbed amount counter Said NOX NOX of an absorbent An absorbed amount presumption means to 
presume an absorbed amount, A means to detect said engine inhalation air content, a means to detect said 
engine's operation air-fuel ratio, and said NOX A means to detect the temperature of an absorbent, and when 
said engine is operated with the rich air-fuel ratio Said engine inhalation air content, said engine operation air- 
fuel ratio, and said NOX It is based on absorbent temperature and is NOX. Exhaust emission control device of 
the intemal combustion engine having an amount setting means of subtraction to determine said amount of 
subtraction of an absorbed amount counter. 
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* NOTICES * 

JPO and NCZPZ are not responsible for any 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is NOX contained during exhaust air of the internal combustion engine 
which bums the Lean air-fuel ratio in a detail about an internal combustion engine's exhaust emission control 
device. It is effectively related with a removable exhaust emission control device. 
[0002] 

[Description of the Prior Art] as this kind of internal combustion engine's exhaust emission control device — an 
applicant for this patent — the [ international application number ] ~ there are some which were proposed by 
PCT/JP No. 93100778. NOX under exhaust air in the exhaust emission control device proposed above when the 
air-fuel ratio of the flowing exhaust air is Lean NOX absorbed when it absorbed and the oxygen density under 
flowing exhaust air fell NOX to emit An absorbent is arranged to an internal combustion engine's flueway, an 
internal combustion engine is usually operated with the Lean air-fuel ratio, and it is Above NOX. NOX under 
exhaust air to an absorbent It is made to absorb. Moreover, the Lean air-fuel ratio operation continues and it is 
NOX. NOX which the absorbent absorbed When an amount exceeds the specified quantity An intemal 
combustion engine's operation air-fuel ratio is switched to rich or theoretical air fuel ratio from the Lean air-fuel 
ratio, the oxygen density under exhaust air is reduced, and it is NOX. NOX absorbed from the absorbent While 
making it emit this emitted NOX unbumt [ under exhaust air ] — it is made to carry out reduction purification by 
components, such as HC and CO, (with this specification, it is Above NOX emission of NOX from an 
absorbent and actuation of reduction and purification are called "playback actuation of a NOX absorbent"). 
[0003] Moreover, with the above-mentioned equipment, it is NOX. NOX which the absorbent absorbed It is 
NOX in order to presume an absorbed amount. NOX of an absorbent NOX showing an absorbed amount An 
absorbed amount counter is formed. When the engine is operated with the Lean air-fuel ratio It is Above NOX 
for every fixed time amount. It responds to operation time that it will come and be alike if the predetermined 
amount of addition determined as an absorbed amount counter according to engine operational status is added 
and the engine is operated by rich or theoretical air fuel ratio, and is Above NOX. The value of an absorbed 
amount counter is decreased. 

[0004] Namely, NOX of an amount corresponding to engine service conditions, such as a load from an engine, 
and a rotational frequency, in under engine operation Although it generates When the engine is operated with 
the Lean air-fuel ratio (namely, NOX when the air-fuel ratio of the exhaust air which flows into an absorbent is 
Lean) Generated NOX A fixed rate is NOX among amounts. Since it is absorbed by the absorbent, it is NOX. 
NOX absorbed in the absorbent An amount is an engine's NOX. It increases according to an yield. Moreover, it 
is NOX, that an engine is rich or when being operated by theoretical air fuel ratio. An absorbent to NOX Since 
it is emitted, it is NOX. NOX absorbed in the absorbent An amount decreases according to that an engine is rich 
or the time amount currently operated by theoretical air fuel ratio. NOX from which it is added the specified 
quantity every for every fixed time amount with the above-mentioned equipment when an engine operation air- 
fuel ratio is the Lean air-fuel ratio, and the specified quantity is subtracted according to operation time that an 
engine operation air-fuel ratio is rich or when it is theoretical air fuel ratio It is NOX by forming an absorbed 
amount counter. NOX of an absorbent The absorbed amount is presumed. 
[0005] 

[Problem(s) to be Solved by the Invention] However, like above equipment, that an engine is rich or when 
being operated by theoretical air fuel ratio, it is based only on operation time, and it is NOX. If the value of the 
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absorbed amount counter of an absorbent is decreased, it is actually NOX. NOX absorbed by the absorbent An 
amount and NOX The problem which produces an error is between the values of an absorbed amount counter. 
[0006] per ****** ^nd unit time amount — NOX NOX emitted from an absorbent an amount (NOX emission 
rate) always is not fixed, and is mentioned later — as ~ NOX unbumt [ which is contained during the 
temperature of an absorbent, or exhaust air ] — it changes according to the amount of components, such as HC 
and CO. For this reason, it is based only on the operation time of rich or theoretical air fuel ratio like above- 
mentioned equipment, and is NOX (namely, NOX NOX from an absorbent assuming an emission rate to be 
fixed). If the value of an absorbed amount counter is decreased, they are engine operational status and NOX. 
Depending on absorbent temperature, it is [ the decrement of a counter, and ] actually NOX. NOX emitted from 
the absorbent Gross errors may be produced between amounts. 

[0007] With the above-mentioned exhaust emission control device, it is NOX. The value of an absorbed amount 
counter is used and it is NOX. NOX absorbed by the absorbent An amount is judged and it is NOX at the time 
of the Lean air-fuel ratio operation. By switching an engine's air-fuel ratio to a rich air-fuel ratio compulsorily 
[ when an absorbed amount increases and a predetermined value is exceeded ], it is NOX. It is made to perform 
the above-mentioned playback actuation of an absorbent. Therefore, it is NOX actually. NOX absorbed in the 
absorbent An amount and NOX If an error is produced between the values of an absorbed amount counter It is 
NOX in fact. NOX of an absorbent It is NOX although an absorbed amount does not need to perform playback 
actuation few. Since the value of an absorbed amount counter exceeded the predetermined value, the change- 
over to rich air-fuel ratio operation is performed. Fuel consumption gets worse or On the contrary, it is NOX in 
fact. NOX of an absorbent In spite of an absorbed amount's increasing and performing playback actuation In 
order that the value of a NOX absorbed amount counter may not exceed a predetermined value, playback 
actuation is not performed, but it is NOX. The absorptance of an absorbent declines and it is NOX under 
exhaust air. There is a possibility of producing the problem of it becoming impossible to absorb etc. 
[0008] This invention is NOX in order to solve the above-mentioned problem. NOX absorbed in the absorbent 
It aims at offering the means which makes it possible to presume an amount correctly. 
[0009] 

[Means for Solving the Problem] NOX under exhaust air [ according to this invention according to claim 1 ] 
when the air-fuel ratio of exhaust air arranged in an internal combustion engine's flueway is Lean NOX which 
was absorbed, and was absorbed when the oxygen density under exhaust air fell NOX to emit Absorbent, It is 
said NOX for every fixed time amount about the predetermined amount of addition determined according to 
engine operational status when said internal combustion engine is operated with the Lean air-fuel ratio. NOX of 
an absorbent NOX showing an absorbed amount It adds to an absorbed amount counter. That said internal 
combustion engine is rich or when being operated by theoretical air fuel ratio, it is said NOX for every fixed 
time amount about the predetermined amount of subtraction. By subtracting from an absorbed amount counter 
NOX of said NOX absorbent An absorbed amount presumption means to presume an absorbed amount, and 
when said engine is operated with the rich air-fuel ratio A superfluous fuel quantity detection means to detect 
the amount of the fuel superfluously supplied to the engine exceeding the fuel quantity needed in order to make 
an engine air-fuel ratio into theoretical air fuel ratio, and when the engine is operated with the rich air-fuel ratio 
The exhaust emission control device of the internal combustion engine having an amount setting means of 
subtraction to determine said amount of subtraction of a NOX absorbed amount counter based on said 
superfluous fuel quantity is offered. 

[0010] Moreover, NOX under exhaust air [ according to this invention according to claim 2 ] when the air-fiiel 
ratio of exhaust air arranged in an internal combustion engine's flueway is Lean NOX which was absorbed, and 
was absorbed when the oxygen density under exhaust air fell NOX to emit Absorbent, It is said NOX for every 
fixed time amount about the predetermined amount of addition determined according to engine operational 
status when said internal combustion engine is operated with the Lean air-fuel ratio. NOX of an absorbent NOX 
showing an absorbed amount It adds to an absorbed amount counter. That said internal combustion engine is 
rich or when being operated by theoretical air fuel ratio, it is said NOX for every fixed time amount about the 
predetermined amount of subtraction. By subtracting from an absorbed amount counter Said NOX NOX of an 
absorbent An absorbed amount presumption means to presume an absorbed amount, and said NOX A 
temperature detection means to detect the temperature of an absorbent, and when the engine is operated with the 
rich air-fuel ratio Said NOX It is based on absorbent temperature and is NOX. The exhaust emission control 
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device of the internal combustion engine having an amount setting means of subtraction to determine said 
amount of subtraction of an absorbed amount counter is offered. 

[001 1] Moreover, NOX under exhaust air [ according to this invention according to claim 3 ] when the air-fiiel 
ratio of exhaust air arranged in an internal combustion engine*s flueway is Lean NOX which was absorbed, and 
was absorbed when the oxygen density under exhaust air fell NOX to emit Absorbent, It is said NOX for every 
fixed time amount about the predetermined amount of addition determined according to engine operational 
status when said intemal combustion engine is operated with the Lean air-fuel ratio. NOX of an absorbent NOX 
showing an absorbed amount It adds to an absorbed amount counter. That said intemal combustion engine is 
rich or when being operated by theoretical air fuel ratio, it is said NOX for every fixed time amount about the 
predetermined amount of subtraction. By subtracting from an absorbed amount counter Said NOX NOX of an 
absorbent An absorbed amount presumption means to presume an absorbed amount, A means to detect said 
engine inhalation air content, a means to detect said engine's operation air-fuel ratio, and said NOX A means to 
detect the temperature of an absorbent, and when said engine is operated with the rich air-fuel ratio Said engine 
inhalation air content, said engine operation air-fuel ratio, and said NOX It is based on absorbent temperature 
and is NOX. The exhaust emission control device of the intemal combustion engine having an amount setting 
means of subtraction to determine said amount of subtraction of an absorbed amount counter is offered. 



[Function] That an engine is rich or NOX when being operated by theoretical air fuel ratio The NOX emission 
rate from an absorbent is NOX so that it may explain later. It is NOX, so that the temperature of an absorbent is 
high. It becomes so large that there are many amounts, such as reduction components, such as CO supplied to 
an absorbent, and unbumt [ HC ]. Then, that an engine is rich or NOX when being operated by theoretical air 
fuel ratio NOX absorbed in the absorbent The decrement per unit time amount of an amount (namely, NOX per 
unit time amount burst size) is NOX, so that there are many unbumt [ under exhaust air / HC ] and CO 
components. It is so large that the temperature of an absorbent is high, on the other hand — unbumt [ under 
exhaust air ] — the concentration of HC and CO becomes so high [ that it becomes a rich air-fuel ratio namely, - 
- ] so that an engine's operation air-fuel ratio becomes low. namely, the fuel superfluously supplied to the 
engine exceeding the amount needed in order to operate an engine by theoretical air fuel ratio ~ unbumt ~ since 
it is discharged with exhaust air from an engine as HC and CO, so that there are many amounts of the fuel 
supplied to the overabove - NOX unbumt [ which is supplied to an absorbent ] - the amount of HC and CO 
increases. 

[0013] the amount of the fuel superfluously supplied to the above-mentioned engine in this invention according 
to claim 1, i.e., NOX, unbumt [ which is supplied to an absorbent ], so that there are many amounts of HC and 
CO — NOX The amount of subtraction of an absorbed amount counter is set up greatly. For this reason, NOX 
The amount of subtraction of an absorbed amount counter is NOX. NOX with an actual absorbent It becomes a 
thing corresponding to an emission rate, and is NOX. The value of an absorbed amount counter, and actual 
NOX NOX in an absorbent Gross errors do not arise between amounts. 

[0014] Moreover, at this invention according to claim 2, it is NOX. It is NOX, so that the temperature of an 
absorbent is high. The amount of subtraction of an absorbed amount counter is set up greatly. For this reason, it 
is NOX like the above. The amount of subtraction of an absorbed amount counter is NOX. NOX with an actual 
absorbent It becomes a thing corresponding to an absorbent emission rate, and is NOX. The value of an 
absorbed amount counter, and actual NOX NOX in an absorbent Gross errors do not arise between amounts. 
[0015] Moreover, unbumt [ under exhaust air / HC ] and CO concentration increase, so that an engine operation 
air-fuel ratio becomes low as mentioned above, since an exhaust air flow rate increases in proportion to an 
inhalation air content, if an engine operation air-fuel ratio and an inhalation air content become settled here ~ 
NOX unbumt [ which is supplied to an absorbent ] - the amount of HC and CO will be decided, detecting an 
engine operation air-fuel ratio and an inhalation air content in this invention according to claim 3 ~ the above- 
mentioned unbumt one ~ the amount of HC and CO - asking - unbumt [ this ], so that there are many amounts 
of HC and CO — moreover, NOX, so that the temperature of an absorbent is high - NOX The amount of 
subtraction of an absorbed amount counter is set up greatly. Thereby, it is NOX. The amount of subtraction of 
an absorbed amount counter is NOX. NOX with an actual absorbent It becomes an amount corresponding to an 
emission rate. 
[0016] 



[0012] 
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[Example] The example of this invention is explained using an accompanying drawing below. Drawing 1 is the 
general drawing of the internal combustion engine which applied the exhaust emission control device of this 
invention. In drawing 1 , in internal combustion engines, such as a gasoline engine to which 1 bums the Lean 
air-fuel ratio, and 2, an engine's 1 piston and 3 show a combustion chamber, and 4 shows an ignition plug. 
Moreover, in an engine's suction port and 5, an inlet valve and 8 show an exhaust air port, 7 shows [ 6 ] an 
exhaust valve, and while each suction port 6 is connected to a surge tank 10 through the inhalation-of-air branch 
pipe 9, the fuel injection valve 1 1 which injects a fuel to each suction port 6 is arranged at each branch pipe 9. 
[0017] Moreover, a surge tank 10 is connected to an air cleaner 13 through the inhalation-of-air path 12, and the 
throttle valve 14 which takes the opening according to actuation of an operator's accelerator pedal (not shown) 
is arranged in the inhalation-of-air path 12. Moreover, the intake-pressure sensor 15 which generates the output 
voltage proportional to the absolute pressure in a surge tank 10 is formed in the surge tank 10. 
[0018] On the other hand, an engine's 1 exhaust air port 8 is NOX which connects with the flueway 17 through 
the exhaust manifold 16, and is later mentioned in a flueway 17. The casing 19 which built in the absorbent 18 
is connected. It is an engine's 1 electronic control circuit which 30 shows to drawing 1 . The electronic control 
circuit 30 connected ROM (read-only memory)32, RAM (random access memory)33, CPU (microprocessor)34, 
input port 35, and an output port 36 by the bidirectional bus 31, respectively. It consists of a digital computer of 
a well-known configuration. Fuel-oil-consumption control of an engine 1, Basic control, such as ignition timing 
control, is performed, and also it is NOX at this example. An absorbed amount counter is calculated and it is 
NOX. NOX of an absorbent 17 The function as an amount setting means of subtraction to determine the 
absorbed amount presumption means indicated to claims 1-3 which presume an absorbed amount, and the 
amount of counter subtraction is achieved. 

[0019] In the input port 35 of a control circuit 30, it is [ the voltage signal from the intake-pressure sensor 15, 
and ] NOX because of the above-mentioned purpose. The voltage signal according to an exhaust-gas 
temperature is inputted through A-D converter 37, respectively from the exhaust air temperature sensor 20 
formed in the downstream flueway of an absorbent 18, and also the pulse signal which expresses an engine 
rotational frequency from the engine rotational frequency sensor 21 prepared for an engine's distributor (not 
shown) is inputted, respectively. 

[0020] Moreover, it connects with a fuel injection valve 11 and an ignition plug 4 through the drive circuit 38 
which corresponds, respectively, and the output port 36 of a control circuit 30 is controlling the ignition timing 
of the fuel injection from a fuel injection valve 11, and an ignition plug 4. NOX built in casing 19 Support, such 
as an alumina, is used for an absorbent 18 and it is Potassium K, Sodium Na, Lithium Li, and Caesium Cs on 
this support. Alkali metal [ like ] and barium Ba, Calcium calcium At least one chosen from an alkaline earth 
[ like ], Lanthanum La, and rare earth like Yttrium Y, and platinum Pt It considers as the configuration with 
which noble metals [ like ] were supported. This NOX An absorbent 18 is NOX when the air-fuel ratio of the 
flowing exhaust air is Lean. It is NOX, if it absorbs and an oxygen density falls. NOX to emit An 
absorption/emission action is performed. 

[0021] In addition, an above-mentioned exhaust air air-fuel ratio is NOX here. The ratio of the sum total of an 
air content and the sum total of a fuel which were supplied to the flueway of the upstream of an absorbent 18, 
an engine combustion chamber, an inhalation-of-air path, etc., respectively shall be meant. Therefore, NOX 
When a fuel or air is not supplied to the upstream flueway of an absorbent 18, an exhaust air air-fuel ratio 
becomes equal to an engine's air-fuel ratio (air-fuel ratio in combustion of an engine combustion chamber). 
[0022] Since the engine which bums the Lean air-fuel ratio in this example is used, the exhaust air air-fuel ratio 
at the time of operation is usually Lean, and it is NOX. An absorbent 18 is NOX under exhaust air. It absorbs. 
Moreover, it is NOX, if an engine's air-fuel ratio is switched to rich or theoretical air fuel ratio from the Lean 
air-fuel ratio and the oxygen density under exhaust air falls. An absorbent 18 emits the absorbed reducing agent. 

[0023] There is also a part which is not clear about the detailed mechanism of this absorption/emission action. 
However, it is thought that this absorption/emission action is performed by the mechanism as shown in drawing 
2 . Next, it is Platinum Pt on support about this mechanism. And barium Ba Although explained taking the case 
of the case where it is made to support, it becomes the same mechanism even if it uses other noble metals, alkali 
metal, an alkaline earth, and rare earth. 

[0024] That is, if inflow exhaust air becomes Lean considerably, the oxygen density under inflow exhaust air 
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will increase sharply, and it is drawing 2 (A). It is these oxygen 02 so that it may be shown. 02 - Or 02 - It is 
Platinum Pt in a form. It adheres to a front face, on the other hand — NO under inflow exhaust air — platinum Ft 
a front-face top - this 02- or 02- reacting - N02 It becomes (2 N0+02 ->2N02). Subsequently, generated 
N02 A part is drawing 2 (A), being absorbed in an absorbent and combining with the barium oxide BaO 
oxidizing on Platinum Pt. It is nitrate ion N03 so that it may be shown. - It is spread in an absorbent in a form. 
Thus, NOX NOX It is absorbed in an absorbent 18. 

[0025] Therefore, it is Platinum Pt as long as the oxygen density under inflow exhaust air is high. It is N02 in a 
front face. It is generated and is NOX of an absorbent. It is N02 unless absorptance is saturated. It is absorbed 
in an absorbent and is nitrate ion N03. - It is generated. On the other hand, when switched to that an engine's 1 
air-fuel ratio is rich, or theoretical air fuel ratio, the oxygen density under inflow exhaust air falls, and it is N02. 
The amount of generation decreases. Thereby, a reaction goes to hard flow (N03->N02), and is the nitrate ion 
NOB in an absorbent. - N02 It is emitted from an absorbent in a form, on the other hand — under inflow exhaust 
air ~ unbumt - if components, such as HC and CO, exist - these components - platinum Pt Upper oxygen 02- 
or it reacts with 02- and oxidizes — having — platinum Pt The upper oxygen is consumed. Moreover, NOX 
N02 emitted from the absorbent 18 Drawing 2 (B) It reacts with HC and CO and is retumed so that it may be 
shown. Thus, platinum Pt It is N02 on a front face. When it stops existing, it is N02 from an absorbent to the 
degree from a degree. It is emitted. 

[0026] namely, HC under inflow exhaust air and CO - first - platinum Pt Upper 02- or it reacts immediately 
with 02- and oxidizes ~ having - subsequently - platinum Pt Upper 02- Or NOX emitted by this HC and CO 
from the absorbent when HC and CO still remained, even if 02- was consumed and NOX which flows with 
exhaust air It is retumed. Therefore, platinum Pt It is Platinum Pt if there are many amounts of HC and CO 
which are supplied. N02 on a front face NOX which consumption increases and is emitted from an absorbent 
according to it An amount also increases. Namely, NOX It is NOX, so that there are many amounts of HC 
supplied to an absorbent and CO component. NOX from an absorbent A burst size will increase. 
[0027] Moreover, it is NOX in exhaust air. The amount of HC which flows into an absorbent, and CO 
component increases from the amount of the fuel supplied to the engine in proportion to the fuel quantity which 
subtracted the amount of the fuel needed for operating an engine by theoretical air fuel ratio, i.e., superfluous 
fuel quantity. For this reason, it is NOX to unit time amount. NOX emitted from an absorbent An amount (NOX 
emission rate) increases according to the amount of the superfluous fuel supplied to the engine to this unit time 
amount. 

[0028] The amount of the above-mentioned superfluous fuel supplied [ at drawing 3 ] to an engine per unit time 
amount, and NOX arranged in the engine flueway NOX from an absorbent An example of relation with a burst 
size (NOX emission rate) is shown. As shown in drawing 3 , it carries out proportionally [ abbreviation ] at 
superfluous fuel quantity, and it is NOX. NOX from an absorbent An emission rate increases. Therefore, it is 
NOX by detecting the amount of the superfluous fuel supplied to an engine per unit time amount. NOX from an 
absorbent An emission rate can be known. 

[0029] On the other hand, it is NOX. NOX from an absorbent An emission rate is NOX. Besides the amount of 
the superfluous fuel supplied to an absorbent, it is NOX. It is NOX in response to the effect by the temperature 
of an absorbent. It is NOX by absorbent temperature. The maximum of an emission rate becomes settled 
mostly. Drawing 4 is NOX at the time of taking enough many amounts of the superfluous fuel for an engine. 
Temperature and NOX of an absorbent It is drawing showing relation with an emission rate. As shown in 
drawing 4 , under existence of enough superfluous fuels, it is NOX. An emission rate is NOX. The inclination 
which increases, so that the temperature of an absorbent becomes high is shown. Thus, a temperature rise is 
NOX. It is NOX that an emission rate increases. If the temperature of an absorbent becomes high, it will think 
to become easy to separate the nitrate ion combined with BaO in an absorbent. 

[0030] Therefore, it is NOX even if there are many amounts of the superfluous fuel supplied to an engine. It is 
NOX if the temperature of an absorbent is low. NOX of an absorbent An emission rate becomes small and is 
NOX conversely. It is NOX, if there are few amounts of the superfluous fuel supplied to an engine even if the 
temperature of an absorbent is high. NOX of an absorbent An emission rate will become small. Therefore, NOX 
from rich or the NOX absorbent at the time of theoretical-air-fuel-ratio operation It is NOX in order to know an 
emission rate correctly. It is necessary to detect both the temperature of an absorbent, and the amount of the 
superfluous fuel supplied to an engine. Like [ in this example ] the after-mentioned, it is NOX. It is NOX about 
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absorbent temperature. It detected using the exhaust air temperature sensor 20 formed in the downstream 
flueway of an absorbent 18, and the amount of the superfluous fuel supplied to an engine is detected using an 
engine operation air-fuel ratio and an engine inhalation air content. 

[0031] Next, Air Fuel Ratio Control of the engine of this example is explained, the [ above-mentioned in this 
example / international application number ] - the same Air Fuel Ratio Control as PCT/JP No, 93100778 is 
performed. Hereafter, this Air Fuel Ratio Control is explained briefly. In this example, the fuel oil consumption 
TAU from a fuel injection valve 11, i.e., the valve-opening time amount of the fuel injection valve 11 at the 
time of fuel injection, (fuel injection duration) is computed by the control circuit 30 as TAU=TPxK, 
[0032] Here, TP shows the fuel injection duration needed in order to make into theoretical air fuel ratio the air- 
fuel ratio of the gaseous mixture supplied to an engine combustion chamber, i.e., basic fuel injection duration, is 
beforehand calculated by experiment etc. as a function of the absolute pressure PM in the surge tank 10 detected 
by the intake-pressure sensor 15, and the engine engine speed N, and is stored in ROM32 of a control circuit 30 
in the form of a numerical table as shown in drawing 5 . 

[0033] Moreover, K is a correction factor for controlling an engine air-fuel ratio, and if it is set as K= 1.0, an 
engine air-fuel ratio will turn into theoretical air fuel ratio, moreover — if it is set as K> 1.0 — an engine air-fuel 
ratio — theoretical air fuel ratio - being small (namely, rich air-fuel ratio) ~ if it becomes and is set as K< LO — 
an engine air-fuel ratio - theoretical air fuel ratio ~ being large (namely. Lean air-fuel ratio) ~ it becomes. The 
value of a correction factor K is given with the function as shown in drawing 6 as the absolute pressure PM in a 
surge tank 10, and a function with the engine rotational frequency N. That is, as shown in drawing 6 , in this 
example, in the field (load operating range in engine low) where PM is comparatively low, a correction factor K 
is set up smaller than 1.0, and an engine is operated with the Lean air-fuel ratio. Moreover, in the field (engine 
heavy load operating range) where PM is comparatively high, the value of a correction factor K is set to 1.0, 
and an engine is operated by theoretical air fuel ratio. Furthermore, in the field (engine full load operating 
range) where PM is high, the value of a correction factor K will be set up more greatly than 1.0, and an engine 
will be operated with a rich air-fuel ratio. Especially, by the engine for cars, since [ this ] the frequency where 
low Naka load operation is usually performed is the highest, in these engines, it will be operated with the period 
Lean air-fuel ratio of most under operation. 

[0034] As mentioned above, NOX An absorbent is NOX under exhaust air, when the engine is operated with 
the Lean air-fuel ratio. NOX which was absorbed, and was absorbed that an engine is rich or when being 
operated by theoretical air fuel ratio It emits. Therefore, it will be NOX if operation of rich or theoretical air fuel 
ratio is performed moderately. NOX of an absorbent An absorbed amount does not increase more than a certain 
amount of level, and does not need to perform special playback actuation. However, it is NOX if there is a case 
so that operation with the Lean air-fuel ratio may carry out long duration continuation according to an engine 
operation situation. NOX of an absorbent An absorbed amount increases and it is NOX. There is a possibility 
that absorptance may be saturated. 

[0035] NOX explained below by this example It is NOX by the absorbed amount counter. NOX which the 
absorbent 18 absorbed An amount is integrated and it is NOX. When an absorbed amount becomes more than 
the specified quantity, the value of the predetermined time correction factor K is set or more to 1.0 irrespective 
of the field of drawing 6 (for example, K= 1.2), an engine is operated with a rich air-fuel ratio, and it is NOX. It 
is NOX by performing playback actuation of an absorbent. NOX of an absorbent It has prevented that an 
absorbed amount is saturated. 

[0036] Next, NOX of this example NOX using an absorbed amount counter Presumption of an absorbed 
amount is explained. As mentioned above, it is NOX when the engine is operated with the Lean air-fuel ratio. 
An absorbent is NOX under exhaust air. It absorbs and is NOX. NOX of an absorbent An absorbed amount 
increases. At this time, it is NOX to per unit time amount. NOX which an absorbent absorbs Amount, i.e., 
NOX, NOX absorbed in the absorbent The augend per unit time amount is NOX contained during exhaust air. 
NOX which an amount, i.e., an engine, generates in per unit time amount It is thought that it is proportional to 
an amount. Therefore, NOX which an engine generates when the engine is operated with the Lean air-fuel ratio 
It is NOX by integrating the amount which multiplied the amount by the fixed multiplier for every fixed time 
amount. NOX which the absorbent absorbed A total amount is computable. 

[0037] Moreover, it is NOX, that an engine is conversely rich or when being operated by theoretical air fuel 
ratio. An absorbent is absorbed NOX. It emits and is NOX. NOX of an absorbent An absorbed amount 
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decreases. Here, it is NOX to per unit time amount. NOX emitted from an absorbent An amount is an engine's 
air-fuel ratio and NOX. It becomes the amount which becomes settled with the temperature of an absorbent etc. 
So, that an engine is rich or when being operated by theoretical air fuel ratio, it is NOX for every fixed time 
amount. NOX from an absorbent It is NOX by integrating the amount equivalent to a burst size. NOX emitted 
from the absorbent A total amount is computable. 

[0038] Therefore, NOX NOX of an absorbent NOX showing an absorbed amount When an absorbed amount 
counter is formed and the engine is operated with the Lean air-fuel ratio An engine's NOX It is NOX for every 
fixed time amount about the amount of addition proportional to an yield. It adds to an absorbed amount counter. 
That an engine is conversely rich or when being operated by theoretical air fuel ratio NOX NOX per unit time 
amount from an absorbent It is NOX for every fixed time amount about the amount of subtraction equivalent to 
a burst size. By subtracting from an absorbed amount counter, it is NOX now. NOX absorbed in the absorbent 
An amount can be presumed correctly. 

[0039] By the way, engine NOX under Lean air-fuel ratio operation An yield becomes so large that the engine 
rotational frequency N is so large that an engine load (namely, MAP PM) is expensive. Moreover, engine NOX 
An yield changes also with engine operation air-fuel ratios. At this example, since it is determined as a function 
of MAP PM and the engine rotational frequency N (refer to drawing 6 ), an engine operation air-fuel ratio is an 
engine's NOX after all. An yield serves as MAP PM and a function of the engine rotational frequency N. So, at 
this example, he is Engine NOX. By experiment etc., the yield is beforehand calculated as a function of MAP 
PM and the engine rotational frequency N, and it is this NOX. It is NOX for every fixed time amount about 
what multiplied the yield by the fixed multiplier. It has stored in ROM32 in the form of a numerical table as 
shown in drawing 7 as an amount alpha of addition of an absorbed amount counter (NOX absorbed amount). 
And when the engine is operated with the Lean air-fuel ratio, the value of the amount alpha of addition is read 
from this numerical table using the value of MAP PM and the engine engine speed N, and it is NOX for every 
fixed time amount. He is trying to add the amount alpha of addition to the value of an absorbed amount counter. 

[0040] Next, NOX at the time of Rich or theoretical-air-fuel-ratio operation in this example NOX from an 
absorbent Presumption of an emission rate is explained. As mentioned above, NOX NOX from an absorbent 
The amount and NOX of a superfluous fuel which are supplied to an engine in order to determine an emission 
rate correctly It is necessary to get to know the temperature of an absorbent 18, and NOX at this example. It is 
NOX about the absorbent temperature T. It detected using the exhaust air temperature sensor 20 formed in the 
downstream flue way of an absorbent 18, and the amount of the superfluous fuel supplied to an engine is 
detected using an engine operation air-fuel ratio and an engine inhalation air content. That is, the exhaust-gas 
temperature detected by the exhaust air temperature sensor 20 is NOX. It is the temperature of the exhaust air 
which has passed the absorbent 18, and is NOX mostly. Since it is thought that it is equal to the temperature of 
absorbent 18 the very thing, it is NOX. It is NOX by detecting an exhaust-gas temperature with the exhaust air 
temperature sensor 20 of the absorbent 18 downstream. The temperature of an absorbent 18 is detectable. 
[0041] Moreover, since the inverse number of an engine operation air-fuel ratio expresses the amount of the fuel 
supplied to per unit quantity of an inhalation air content, the value which multiplied the inverse number of an 
engine operation air-fuel ratio by the inhalation air content becomes the total amount of the fuel supplied to the 
engine. Moreover, since the amount of the fuel needed in order to make an engine into theoretical air fuel ratio 
also serves as a value which multiplied the inverse number of theoretical air fuel ratio by the engine inhalation 
air content similarly, the amount of the superfluous fuel supplied to an engine is expressed after all using an 
engine operation air-fuel ratio and an inhalation air content as a {(1 -/operation air-fuel ratio) -(1 -/theoretical air 
fuel ratio)} x inhalation air content. 

[0042] On the other hand, the engine inhalation air content Q becomes settled at engine MAP PM and the 
engine rotational frequency N, and an engine operation air-fuel ratio is determined by the value of the above- 
mentioned fuel-oil-consumption correction factor K. So, in this example, the engine inhalation inhalation air 
content Q is beforehand calculated as a function of MAP PM and an engine speed N by experiment etc., it 
stores in ROM32 in the form of a numerical table as shown in drawing 8 , and the engine inhalation air content 
Q is determined from this numerical table using MAP PM and an engine speed N. 

[0043] Moreover, the value of {(1 / operation air-fuel ratio) - (1/theoretical air fuel ratio)} of an upper type is 
calculable as x(K-l.O) A using the value of a correction factor K (A is a fixed multiplier). Therefore, NOX 
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calculated from the amount of a superfluous fuel An emission rate will be expressed as {(K-1.0) xA} xQ. 
[0044] In this example, the above-mentioned (K-1.0) xA is beforehand calculated about K value each, and it is 
NOX actual to this value. It is NOX about an emission rate. It has stored in the form of a numerical table as 
shown in ROM32 at drawing 9 R> 9 as a numeric value FADJ which multiplied by the constant value for 
converting into the value of an absorbed amount counter. Therefore, NOX calculated from the amount of a 
superfluous fuel in this example The amount of subtraction of an absorbed amount counter is expressed as the 
product of Q for which it asked from drawing 8, and FADJ calculated from drawing 9 , and FADJxQ. 
[0045] furthermore - above - NOX NOX of an absorbent an emission rate — NOX the amount of the 
superfluous fuel which is influenced and is supplied to an engine by absorbent temperature — at most — NOX if 
the temperature of an absorbent is low ~ NOX NOX of an absorbent an emission rate ~ small - becoming — 
reverse ~ NOX if there are few amounts of the superfluous fuel supplied to an engine even if the temperature of 
an absorbent is high ~ NOX NOX of an absorbent An emission rate becomes small. That is, it is NOX when 
there are enough many amounts of a superfluous fuel. NOX of an absorbent An emission rate is NOX. It is 
determined by the temperature of an absorbent, and it is NOX when there are few amounts of a superfluous 
fuel. NOX of an absorbent An emission rate will be determined by the amount of a superfluous fuel. 
[0046] Then, NOX in each temperature conditions under the conditions in which the superfluous fuel shown in 
drawing 4 fully exists in this example The emission rate is beforehand found by experiment etc. NOX 
equivalent to this emission rate The amount TDEC of subtraction of an absorbed amount counter The value of 
amount FADJxQ of counter subtraction which stores in ROM32 in the form of the numerical table using the 
exhaust-gas temperature T of a form as shown in drawing 10 , and was calculated from the above-mentioned 
superfluous fuel quantity. He is trying to adopt the numeric value of the smaller one as an amount of counter 
subtraction among values with the amount TDEC of counter subtraction calculated from the exhaust-gas 
temperature. 

[0047] Drawing 1 1 is NOX explained above. It is the flow chart which shows operation actuation of an 
absorbed amount counter. This routine is performed by the control circuit 30 for every fixed time amount. If it 
puts on drawing 11 R> 1 and a routine starts, at step 1 101, they are MAP PM and the engine rotational 
frequencies N and NOX. The value of the absorbent temperature T and the above-mentioned correction factor K 
is read from RAM33. MAP PM and engine rotational frequencies N and NOX The value of the absorbent 
temperature T is read from the sensors 15, 20, and 21 which correspond for every fixed time amount, 
respectively, and the newest value is always stored in RAM33. Subsequently, at step 1103, it is judged whether 
the engine is operated with the current Lean air-fuel ratio from the value of a correction factor K, or it is 
operated by the rich air-fuel ratio or theoretical air fuel ratio. And NOX at the numerical table of drawing 7 
which progresses to step 1 105 when the engine is operated with the Lean air-fuel ratio at step 1 103 (in the case 
of K< 1.0), and is stored in ROM32 using the value of MAP PM and the engine engine speed N to the time of 
the Lean air-fuel ratio operation It is NOX about the amount alpha of addition which determined the amount 
alpha of absorbed amount counter addition, and was calculated by the above at step 1 109. It adds to the value of 
the absorbed amount counter C. Moreover, at steps 1 109 and 1111 after alpha addition, it is NOX. The value of 
the absorbed amount counter C is guarded at Maximum CF. here - CF ~ NOX the max which an absorbent 
may absorb - NOX It is the value of the counter equivalent to an amount. Namely, NOX An absorbent is NOX 
to max. When it absorbs, it is NOX more than it. Since it becomes impossible to absorb, addition of a counter is 
stopped. 

[0048] When being operated by the rich air-fuel ratio or theoretical air fuel ratio at step 1 103 in the case of 
K>=1.0 (i.e., an engine), steps 1 1 13-1 123 are performed, and it is NOX. The value of the absorbed amount 
counter C is subtracted according to the superfluous fuel quantity supplied to an engine. That is, at step 1113, 
FADJ is read from the value of a correction factor K using the numerical table of drawing 9 which the engine 
inhalation air content was read using the numerical table of drawing 8 stored in ROM32, and was similarly 
stored in ROM32 at step 1115 from the value of the MAP PM and the engine engine speed N which were read 
at step 1101. Moreover, NOX read at step 1 101 in step 1117 The numerical table of drawing 10 stored in 
ROM32 using the absorbent temperature T to NOX The amount TDEC of counter subtraction based on 
absorbent temperature is read. 

[0049] Subsequently, the value of amount QxFADJ of counter subtraction based on the superfluous fuel 
quantity calculated at step 1119 from the value of Q and FADJ which were determined by the above and NOX 
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calculated by the above The value of the amount TDEC of counter subtraction based on the absorbent 
temperature T is compared, and the value of the smaller one is adopted as an amount NOXDEC of counter 
subtraction among the value of QxFADJ, and the value of TDEC at steps 1121 and 1 123. 
[0050] The amount NOXDEC of subtraction determined by the above at step 1 125 is NOX, It subtracts from 
the absorbed amount counter C, and is NOX at step 1127. The value of the absorbed amount counter C is 
guarded by minimum value zero. In addition, C= zero are NOX. NOX which the absorbent absorbed It means 
having emitted the whole quantity. Thus, when the engine is operated by the rich air-fuel ratio or theoretical air 
fuel ratio It is based on the amount (namely, NOX unbumt [ which is supplied to an absorbent ] amount of HC 
and CO) of the superfluous fuel supplied to the engine, and is NOX. By setting up the amount of subtraction of 
the value of an absorbed amount counter NOX The value of an absorbed amount counter is NOX, rich or in 
order to decrease correctly according to engine operational status at the time of theoretical-air-fuel-ratio 
operation. The value of an absorbed amount counter is used and it is NOX correcfly. NOX of an absorbent An 
absorbed amount can be presumed. 

[0051] Next, NOX of this example The activation timing of playback actuation of an absorbent is explained. At 
this example, it is NOX. It is the above-mentioned NOX by setting the value of a fixed time amount (about 
several seconds) air-fuel ratio correction factor K or more to 1.0 (about [ for example, ] K= 1.2), and operating 
an engine with a rich air-fuel ratio irrespective of the operating range of drawing 6 , when the value of an 
absorbed amount counter becomes beyond a predetermined value. Absorbent playback actuation is performed. 
Drawing 12 is a flow chart which shows the setting-operation of the control flag FR for the above-mentioned 
playback actuation activation. This routine is performed for every fixed time amount by the control circuit 30. 
[0052] NOX calculated by the routine of drawing 1111 at step 1201 in drawing 12 The value of the absorbed 
amount counter C is read from RAM33. Subsequently, when it is judged whether the playback actuation control 
flag FR is set at step 1203 (= 1), and it is not [ present playback actuation ] under activation when it is FR!=1 
that is, it is NOX at step 1205. The value of the absorbed amount counter C is the predetermined value CO. It is 
judged whether it is necessary to perform that it is the above, i.e., playback actuation, here — predetermined 
value CO The above-mentioned NOX the max of an absorbent - NOX It is set as about 70% of value of an 
absorbed amount CF. 

[0053] step 1205 - C>=CO it was - a case ~ NOX Since it is necessary to perform playback actuation of an 
absorbent, the playback actuation control flag FR is set at step 1209 (= 1). Here, if Flag FR is set, in the fuel- 
injection control routine performed separately, the value of the air-fuel ratio correction factor K is set to K> 1.0, 
an engine air-fuel ratio is switched richly, and it is NOX. NOX from an absorbent Emission and reduction 
purification are started, moreover, the step 1205 - C<CO it was - to a case, the value of Flag FR ends a routine 
as it is, without changing. 

[0054] The counter CT which expresses the elapsed time from playback actuation activation initiation with step 
1209 when it is FR=1 at step 1203 counts up plus 1, and the elapsed time CT after playback actuation initiation 
is predetermined time CT 0 at step 1211. It is judged whether it has reached or not and elapsed time is CTO. In 
when having not reached (CT<CTO), a routine is ended as it is. Moreover, when the predetermined time after 
playback actuation initiation has passed at step 1211 (CT>=CTO), the playback actuation flag FR is reset at step 
1213 (= 0). Thereby, at the fuel-injection control routine performed separately, it is determined based on the 
operating range of drawing 6 , and the value of the air-fuel ratio correction factor K is NOX. Playback actuation 
of an absorbent is ended. Subsequently, at step 1215, the value of the elapsed time counter CT is cleared (= 0), 
and this routine is ended. 

[0055] As mentioned above, at this routine, it is once NOX. The value of an absorbed amount counter is the 
predetermined value CO. It exceeds and is NOX. When playback actuation of an absorbent is started, the value 
of a counter is CO by routine activation of drawing 11 after that. Even when it becomes small, it is 
predetermined time CT 0. Playback actuation is performed in between. In addition, NOX NOX from an 
absorbent Since it is very large, an emission rate is NOX. The playback actuation execution time CT 0 of an 
absorbent It is set as comparatively short time amount, and is set as about 1 second in this example. Moreover, 
the routine of drawing 1 1 is NOX by performing playback actuation, since it performs also during playback 
actuation. The value of an absorbed amount counter decreases and is completely NOX. When playback of an 
absorbent is performed, the value of Counter C is set to 0 (R> drawing 1 1 1 steps 1 127 and 1 129). 
[0056] In addition, at this example, it is NOX. The temperature of an absorbent is NOX. Although the exhaust 
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air temperature sensor 20 installed in the flueway of the absorbent 18 downstream has detected Since an 
abbreviation decision of the exhaust-gas temperature (NOX absorbent temperature) will be made if an engine's 
loaded condition is decided, If it stores in ROM32 in the form of a numerical table in quest of the exhaust-gas 
temperature as a function of an engine's loaded condition (MAP PM and the engine engine speed N) and an 
exhaust-gas temperature is beforehand determined from MAP PM and the engine engine speed N by experiment 
etc. It is also possible to omit the exhaust air temperature sensor 20. 

[0057] Moreover, amount QxFADJ of counter subtraction and NOX based on superfluous fuel quantity at a 
routine of drawing 1 1 Although the amount TDEC of counter subtraction based on absorbent temperature was 
calculated according to the individual and the smaller one is adopted as an amount NOXDEC of subtraction, it 
is NOX about QxFADJ in the form of NOXDEC=(QxFADJ)-TADJ, for example. The amount NOXDEC of 
subtraction may be set up in the form amended with the amount TADJ of temperature compensation set up with 
absorbent temperature. 

[0058] Moreover, at this example, they are superfluous fuel quantity and NOX as mentioned above. Amount 
QxFADJ of counter subtraction based on superfluous fuel quantity or NOX although the amount NOXDEC of 
counter subtraction is determined based on both absorbent temperature It is also possible to simplify an 
operation, as one of the operations of the amount TDEC of counter subtraction based on absorbent temperature 
are performed and it adopts as a value of the amount NOXDEC of counter subtraction. 

[0059] Moreover, at this example, it is NOX. NOX of an absorbent The maximum absorbed amount (equivalent 
to CF of drawing 1 1 and step 1 109), and NOX NOX which performs playback actuation of an absorbent 
Although the absorbed amount (equivalent to CO of drawing 12 and step 1205) is made into constant value 
NOX NOX of an absorbent The maximum absorbed amount is NOX. It is NOX in order to change also with the 
temperature of an absorbent. The temperature of an absorbent is embraced and they are the above CF and CO. If 
a value is changed, it will be still more suitable NOX. Playback actuation of an absorbent can be performed. 
[0060] 

[Effect of the Invention] NOX when the engine is operated by rich or theoretical air fuel ratio as mentioned 
above according to the exhaust emission control device of this invention Superfluous fuel quantity and NOX to 
which the amount of subtraction of an absorbed amount counter is supplied by the engine By having made it set 
up based on absorbent temperature, it is NOX with an actual NOX absorbent. Since it becomes possible to 
presume an absorbed amount correctly, it is NOX. There is an advantage which can perform suitable playback 
actuation of an absorbent. 
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WftJCMENOi ®JtZ?fiJ©NOi ©JRg^^fNOi K 
J;>3. SfJiHNOi KJRSlJONOi RiKfiSft^rSKiR 



(2) !^M¥7- 1 3 9 3 4 0 

2 

KiRSisatics-rJViTNOi ®iRa*'»^'®ttiaM 
[5!BJ©^a;igi9i] 

[0 0 0 1] 

CftSS±©fiJffli^»] i^jl8«H©SfStJSMbil 

[0 0 0 2] 

«. *®tlJSA*«HIRaS#^^P CT/ J P 9 3 1 0 

0 7 7 8^-r«|gLfc'b©*Jfc5. ±M\ZXmm\y1t.» 

%^^m.mx\t.. ssA-r-5»m©^«sjt*^'j->®t# 
n^p^mwm<r>m%MmzmmiV. mn\mm.mm^') 

->Sj^JtTSfeL, ±ENOi KiRai|tcS^^4>®NO 

1 ?£KiR31i-S. •J->^m)Ii£*»iK^, NO 

tt, i^«s«Bi®ae^ms u -^^m*^ ^ u «v ?x 

aSiiS«SJl:»C^O«ATfiPm'f©KMSigSSrffiTS 
■a-. NOi KJ|ilS!l*>6KiRbfcNOi ^£^S[tH:^1i••B^: t 

t>ic, ^©ifcmsnfcNOi *s^^'f>®*^Hc> CO 
30 ^<D^mz^*)mrm{tt^^o\zhx\>^^ 

Ttt. ±iBNOi ®iRa9*^6oNOi ©amtjiTc. # 

[0 0 0 3] i^Tc. ±S^BTa, NOi KJRS'W^KJR 
l/fcNOi !»iRa*»^-r.5fc««>CNOi K»RaiJ©NO 
. KWa^^^-TNO. ^iRa^-^^^S^tt, «M**'J 

40 NOi KiRa*'i'>^©ffi*«^J>^-&TVi-5. 

[0 0 0 4] tts.t>%. wmmmmznmmn^^^m. 
iHite»^®«iMjite^#izji;i;fcfi®NOi *s^4Ts 

•fe, NOi mLmzm\t^w^%<o^mvcifin-yxii> 

Sg^UfcNOi a®5*.-3£®fiJ-&dtN 
Oi KiRffl(cKiR$n^fcs&, NOi KiRS'J't^tcKiR^ 

nfcNOi ®a»«Bi®NOi ^^atc^^i:Tii;*c-r 

?>«-&lCtt, NOi ®iR?PJ*»e.NOi ^tiStta^nSf:: 

50 NOi K'RS^'^'^c®IR^nr^^^)NOI ®fitt^ii 
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3 

CO 0 0 5] 

K»R3nTVi^)NOi StNOi KiRa*'>>*'©Mt 

[0 0 0 6] ■r;ft'fe> :^ei^msfc?)fcNOj mLMis^ 
es^m^n^NOi COM (NOi tttai^g) a-a-fc-^ 

Ttt;Si<. ^)*-r-5<fc5(C. NOi KiRM©aS^«P5C 

m)t(K>mw^f^(omz&-^\^x ctuti-^. noi ®jr 
S!i*^^o3NOi ntamm^-^iiUMux') noi KiR 

[0 0 0 7] ±IBcDS^m^fbfig-e», NOi ®iRS* 

tzn±mi^ii^fft)nr. no. KiR?PloKiRtE:'3*^fliT 
[0 0 0 8] 2(i:^e^tt, ±tai8J^S^gfe-r5fci*»wNO 
[0 0 0 9] 

NOi KJCZSlt. ffilSrt«K«Bi«<U->SJ8ifrSSE3 




(3) #ia¥7-1 39 340 

(DtaW-m^-immmizmmNOi mumo^No, mnn 

«fff •SJltJC.fcO. irlBNOiffiiRSiJONOi Kflxa 

w ^ntcmn<Dm^i^m-ri>mmmnm^tii^mt. mm 
ifiv -j^^mifT^mm-snx^^zii^iz. msimmmm 

[0 0 10] m^m2\zmm(D^^m\z^tnt. 
Pi^mm<omm.mmzsim^n:ft, 

*iteTb&t#lC®iRUfcNOi ^iim-rSNOi RiR 
-^^raSfc«||2NOx KJKSKONOi KiR«*^-rN 

rc\i.mm^mitxjm^nx\,^^t^iz. m^oMsa 

Ct»r4;»3^ ftfiONOi (RiKSPjONOi KiiKa^ii^-r 

a* > 3' <DsafB«s»a?&8t^-r ^M»as53£^a t & 

[0 0 1 11 »^3S3fc|B«©*5SMC<fcn«, 

><ot#tspm4><DNOi SKIRL, m^fixommmsi 

diffiTU&tfrCKWL'fcNOi SMa-r-SNOi KJR 

€ic. «Mse«ficjffi:i;Tfit5Esns3f3£®iinsa* 

-je^mSlcMENOi ®iK3!l©NOi ®iRa*^f N 
Oi KJRa*'>>3'twini^U. taiErt«S«M*tU?;5^X 

taiENOi «iRSi©NOi KiRa*«i)t-rs 

50 [0012] 
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(4) 

5 

iRS[|»Cft»3 C 0^©il7n(S»^*jKH C ^roa*« 

{immmrcKXDNOi nam) a. sfm+o*i^Hc, 

fNOi KiRS!lC«t*&Sn-5**KHC. COOSjOSii:*: 

[0 0 13] 1 trKa©*s!^Ttt. ±mmmiz 

*&5n5*«HC. CO©S*^#vnat\ NOi iiiRfi a? 

SJt^ns. c:®fc8&. NO 

I tummmiz^fS'LrzhoiizfsiK). noi KiRs*'^> 
CO 0 1 4] m^m2\zmm<D:timmx\t, no 

®)Rfi*'>>'^©igt»a*WOi ®iR^J©IIIS©NOi 

^^tsLmmtamsnzMf^LtcixoLur), noi kjr«* 

':/>^'®«i:^IR©NO. KiKS!)tf©NOi fii:©raic 

[0 0 15] iiiimo^^izmmmm^miti)i&< 
iisesmtKAStist**;£*n«NOi Kix^jtc 

«iK$n-5*«SHC. CO©S3&iSlt*5Ctfcft:5. Iff 
*JB3fclBm©*%?g-ra. «8l|jl|g^*SJttKA^a 

*, zLo^mnc. co©a*t^vieaf. ^^noi k -«> 
iRSi®jaffi**S5v>eifNOi KiRa*';7>^®»fica*< 
:»:€f<^!t$n?>. :intc«fco. NOi mmmf}'y>'$' 
©ssattNOi KiRffl©sii5©NOi nmmsnzMfS' 
u&at&s. 

[00 16] 

rm,mr^, i »a*^w©«fm#fli^s€jSffl ufew 

Jt©*K*ft£fT5:^VU>x>>'>#?©»^]«!St8l3, 2tt« 




!|#iB¥7-1 39 340 

6 

S^LT'y— iJ^>i/ 1 OlC^i^Sn-BttfelC, 

m 9 ictt-en-?n©®M#- h e tzm^&mstr^mn 

[0 0 17] -tJ— v'^'>i' 1 OtiK^SKl 2Sr 

^frLTXTi' U-:?- 1 3 iCftJBKSn, m§SM^ 1 2 

fiMte#®7^-fe;i''^5';p (s^-a:^ ©^f^CiS:Cfc 

M*S:i:^Xni/ hJl.#l 4*tgB@$nTVi5. 
1i— :/4'>i7 1 0\z\ir^—-J^>i; l 0f«3©«6^flE*lc 

[0018] -55, tSBS 1 ©SP^JJ^- h 8 tttfP^T - * 
;PH 1 6*:fM.Ti»aa»l 7lr»itt$nT*D, 

®K1 7lxa^)^f ^NOi ®iR»Il 8?£:l^«Ufc'r- 

v-^i^ 1 9 *«ssg$nTv»-5. a 1 ic 3 0 ■e^-r©tt. 

ligi 1 ©H^MfflllHlK-C**. m^MWIalK 3 0 ttR O 
M (U — H:r>U;<^U) 3 2. RAM {^>^h,7if 
•^7.:^=^^) 3 3, CPU (V-f 5'D:/a-fe5'-y-) 3 
4 , A**- h 3 5 , mfi-^- h 3 6 i£^n^n5R:*|Sj 
ftA;^ 3 1 -PSDSLfc, 4i»®«*K®^-f j;^';V3>tf 
3.-^*^5.75:0, «M 1 ®«S!|^"Slfa^Jffll, .^iAc^^^J 
W^©S*fflffllSfT5S*>. *l|]te«f!|-e«NOi KiRa 
*':7>^'®taJI«ffViNOi «iR»I17®NOi KiRa 
S«l)^-rs»*^ 1 3 (C|2«LfcK'Rfi»5£#®t 

[0 0 19] ±|3B6<)©fc«&, M??lsI8S3 0©A:^Hi«- 
h35t«, KfLE-b>-+M 5*ie,®mBEM^a:, NO 

>^2 OA^&StflSSfCj£:C&«jaEM#**^n-fnAD 

^msg3 7!£;n-bTA*$nTtiSffi, , tsM®5^'i'x 
u-2 iAii&fflHi5iflgft*^f/vi'X^#*»-en-enA* 

[0 0 2 0] Sfc, ^fflHUKS 0©Oi:^3|t-h3 6B, 

-€-n^n^*is-r 3 s stn-UTJs^iiiit^i i 
t;Sik:7'7i'4i:irai^$n, *8^B^«l^#l i*»^©«s 

ipf'ii^^:;^^^y7iJ'4©^^/c^»8*ffiI^iUT^i•5, 
-»i/'l 9tCrtB3n)tNOi KiRS!ll8tt, 0i|A«7 
;l^5:J-f¥Ofi(t:*ffilHb. J:©fi«i:±lc«;l«* U 
K, :^hU'i7ANa , Ug^-^/ALi , -fev-i/ACs ©J: 
of$.7)Vts^}^m. AU-^/ABa , IDV'^'^KCa ©J; 
5;&:T;U*U±«. ^>^'>La , -f 5» hU'i'AY©J; 

J:^;/5:fl^Jlli:*tfi^$tlfc«f£tSn-5„ C©NOi 
KiR^PJl SttSSAf SSfM©^m*tij->®®-&JCtt 
NOi SrKiRb, K5Ka«**ffiT-rstNOi *ttlilf 
5NOi ©K«fflfPfflSfT'5, 
[0 0 2 1] ±j£©SPfl^«8tta:«, dCTttN 
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(5) 

7 

Ox wm\%omM(D'3^mL^^mmm^. ^% 
t©jtS3i*-r-5t>®tT-5. i^oT. NOi mMn\ 

[0 0 2 2] **iS£«jTfttU->^«SJtCD*K*fe&fT5« 
->T*0, NOi KiR^PJl SttSf^tONOi CDK<R 

T-rst, NOi KiRffll 8l48URUfcjg7C»JOiftai* 
[0 0 2 3] rroRafflf^fflfiDPW&^l^nXAICOVi 

ttS 2 C^-rJ:5;a:;<:itjr:XA7?fT5bnrv»Sfe®i:# 

[0 0 2 4] -Tifttj^, 8IA»a***»a:0U->C:fa« 
i«SAS^^*©K^Jgap*t;*crUtciS;^L. 02(A) Jc* 

01 tiftS (2NO + 02 -♦2N02 ) . 
C®iRSnTKIfc;nU>>ABaOt«!f^U>i*t&> H2 

(A) ^r^sn•5±5^e:^^[K1':t>N03 - ®^-eKJRS!l 

rtJcifefff-S. r©J;5»rLTNOi *iNOi ®iRS!ll 30 

[0 0 2 5] «eoT, ffiASfStf c0K3RSS*tiSVi(E0 
e^Pf ©^ffiTNOz Ai^^Sn, KflXSJCDNOi K 

fS. 2:n»CJ:DE^ttiS»*l«B (NO* - -NO2 ) \Z. 
it*-. KiR»JrtO^»'f:t>N03 - *<N02 ©Jg"?® 

±®K*stBft-r-5. NOi MMi 8*^e>&ta 

Sn&N02 «BI2(B) C^-rJ;5lCHC, COtSlS 

L-TjlTcSns. r®a:^(CLTa^Pt ®^ffi±CN 

02 *sSftb^<;a:^.tK'R»a*»6J*:*i&i*C'vi:N02 

[0 0 2 6] tUti%. S5A»a>fOHC. COtt, * 
•fa^Pt ±®02 ■ *fcttO' t^cfc^JcK^&UTK 

fbsn. ;*:t»-ea^pt ±®02 - sfctto»-*<}BSs a? 




#MV7- 1 3 9 3 4 0 

j;oTKJR?[iw>e.a:m$n&No. . ^fe^ii^sfstttt) 

tcSSAfSNOi *tS7n$ns. tSEoT. a^Pt {C« 

j&snsHc. co®a*<#ttn«. e^pt ^a±T 

®N02 ®tBafi*^Ji;^b. -€-nfc^i;T®iR?PW>^>K 

msnsNOi ®afeii;*:T-5. rjsfo-^. noi wsl 
Sfdcftii&^rn^Hc. co^i)-®ft*<#v>eifNOi k 

ra*^^®NOi m&im^m±t^rLh.\zts.^, 

[0 0 2 7] S^^i:tt>t;:NOi KiR^tcSSEAT 
^HC. COJ«4^®fttt, ffiHtCtt^Snfc*K:pJ®«A^ 

«Bi*aiism-?jitet- «®icje^st$ti«j8«!» 

nsNOi S (NOi ifeffiaai) tt, ::o#tti^Wfc:«| 

M{tft*&$nfcil^i|Ef®Slri£:DTli;*ci-^. 
[0 0 2 8] 03 It. mfiNFPBl^fcl3IC«||lC«if&3n 

«±iea*jTOo«i:, ws^^ffiKcEgsnfcNo 
I KiRSW^^wNOi ftffla (NOi ifttai^) t©H 

^s©-«5£^f<, s3Ks-r<t5c. mm'imwsmvL 
CTLTNOi KitxaiiJ{i>^©NOi is:misa*tig;*c-r-5. 

SEo T, «HC#ffil^|BIS«: D C«|&3nSjifJ«SS© 
SS^tUl-r-SCtfCiONOi KiRS!l*»60N0i ttffi 

[0 0 2 9] --JS. NOi ®)RIWA>e.®NOi UcfflSS 

NOi KiR?pjtc#^*&$n5jiS)*S!|Ef©a«mc*>. 

NOi KiS?tiJ®MS(c<i:*J^SeStt> NOi WHMm. 
g»c:<J:DNOi JSttil)iS®g;*:«A^e«3£S-5. H4 
tt, «gi®ifi«*8»©fi«*^J-{C#<to&«^®NO 
. KiR^fl®JiStNOi fii:ti5ji;StOM^**-r0T* 
^. 04{c^-ra;'3lc. *4^fejaiSM<6f©#fiT-rttN 
Oi »ffljiS«NOi KiRSlI©fia[*ti5<)a:Sei:*i:*: 
TSiainlSr^t-. C©<J:5ir, fiS±#it)ltNOi il: 
m3tS*^*i;^-r5©t4, NOi SftiRSI®iiffi*«^<;fe5 
tKK^Wf ©B a Otife^bfcJSK-f :t>*ti}-itL/S< 

CO 0 3 0] fifoT, l8Mlc««&;^n-53iPMs|sf®SA^ 
#<Tt>NOi KiRai®aS*t<g;Vtn«» NOi WSM 
©NOi J*tajiffi»/hS<^r), MfcNOi KJKSUrom 

K!&tjg|<rfc. «Mtt«i^$ns)a^j^«©fi*t^i^ctt 

n«NOi KiRS"J®NOi fttiJjiS»/h$<!^-&^:tt 
JjtS. tJftjT. Us/^XttSi&^mjKE^roNOiR 

iix^j*^^oNOi iJctBiiS<£iE?iic»sfcje)(c«. no 

JC. NOi KiRS!lJaffi?£NOi KiR^Jl 8®TgS(i«t^ 
iiK»t^ttifcSt^MS-fe>"y-2 O^fflV^T^mb. 
lC«ifS$tl4jS*Jjil!S«®ffiS, ^MMilg^iilSStfciaBiK 

[0 0 3 1] ^^Clt, *^ifiOT©liM©^m$!l^ltt3ti 
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(6) 

9 

T/JP9 3 1 OOTTS^tl^D^mMffllSfT^. 

[0 0 3 2] cir-c. T^wmmm.Mzm^-^ti^ 

11813 0OROM3 2{C»iW:^nTVi-5. 
[0 0 3 3] KK«l8^jiRih€rftf«-rSfci&©« 

iE^STSt). K=i. oic^f ^ttss^maa 
^^micjss. K>i. 0 ic^^-rn««g925 

(:;&:D. K<i. o\zw£^^t.mm^mvc.\m^^^ 
w-c(4PM*sjtiie<n£ti®« mm^^^mwB.wm 

■rttffliE»»K«l. 0J:0/jN3<SS3n. «MttU 

[0 0 3 4] W3s©<fc'5»c. NOi mLmwmm)- 

3S*KJt®ae*«a«cff*>nn«, no. kik»i®no 

I msLm.\-i$>^mm.<r>v^)viekh\z\i.mi:.^-f. miu 

nsmVf-^fioiL-mtfi^\ \^i)^h. «tHjife«iHlcJ; 40 

NOi KiRSHONOi KiRa*Sii:*:U, NO 

[0 0 3 5] 3f:JIJSWTtt, «TfCKI^-r«NOi RiR 

NOi KiRfi*J0f;S§Bl±C;fa:omca. 

1. 0«±tCK3£UT (W;il«K=l. 2) v «M*U 
•v9^?Si8Sit-eSIEU, NOi KiRSll©H*iH^£ff C 

ii\z^K>noi KiR»i®NOi ®Mmt)'^mxt^^t^ so 




iNfBB¥7-l 3 9 340 

W 

[0 0 3 6] :;*:tr, :^mMm<r>\iOi mi\SLmti<^>^^ 
fflVi&NOi KiRfi®ii5£C0l'»Ti&?^-r-5. ili^®.k 

Oi ®itZffl(SSfmtp®NOi SrKiRLNOi ®iR?PJON 
Oi ®iR«ttii;«c-r.5. ;i®t^> *fi:R#M^fcOtCN 
Oi KiRai[**KiR-rSNOi S, -TTScfc^NOi KCffil 

^tfJic-g-an-sNOi ©fi. f&^^-etSBidsme^ws 

fcDJCfg^f -SNOi (DAlZttt^-r^t^^t^tL^. ^ 

TOtJ^^S-TSNOi §tc-J£©#ISSaCfcS*-^ 
^WfitlCiffi^-racitlCJcDNOi KiRSH^JKJRUfcN 

Oi ©«fi*»ni-r«j;i:*»r^s. 

[0 0 3 7] m\zmmf)^v y^xumi^^mitx 

®te3nTVi^«'&(C«, NOi ®iRSiJ(JKiRL7tNO 

I ssaiL/, NOi ©^^^©NOi ®iR*tt!geii>-r-s. 
dciT. mfi:«fMS&»3icNOi !RiRSij*^siS[{a$ns 

NOi Stt. SII©^mi:NOi KiR^©m«^«C<t 
itXMmt£nx\^^^m^\Z\t. -3£^W«tNOi RiR 

3ij*^s©NOi iJ:mSfc«a-r?>fiS«»f sctjci 
oNOi KiRSsi*ieiscasn&NOi ©i^a&ictHt-s 

[0 0 3 8] %-dX. NOi ®iRSiJ©NOi ®iRfiS^ 

f NOi mi&mijoya'&mii. mmii^u-y^mitx 
se^nms^txH. «M©NOi ^g^fittfcwrs 
mnm^-T&f^wmtzNOi kirs^'^^'kiiiojsu, 

B. NOi KiRSa*^e©mfil^P^^&D©NOi tttBS 
fcffi3-rs«J?a*-5£«frattfcNOi RJRfi*'?^^ 
*^e)«^^-r^c:tirJ;D. ^SftNOi KiR?R)if>(cKitZS 
nxVi-SNOi ©aSiEfi6}C}fl^5C:t*JT#.5. 
[0 0 3 9] tC^T?, U->SmS<E*©«ilNO 

@, *fcaMlsIiElg:N*t:A:^^ijg::*:#<;^S. *fc, m 
MNOi ^^«B«lia4S^m(cJ:-QT'b^fl:-r-5. 
2|i:SliS«!l7?«. liiniilE^JlliSttBiR^^PM&tllBilil 

t(om^tvx^^:^n^rctb me^m) , 
^. «M©NOi %i.mimm.&tiputmmm^w^^ 

©*©ll&t«t-5. -S-JIT?. *SfeSS0?T?tt» «MNOi 
^^M*^J6^K^llJ:t). K^JEE*PMi:t»B9lHl<ES!c 
Nt©HS:tLT*«6T*5^, c:©NOi ^^m\z—i& 
©«»S*Ufct)©S-^^IW«©NOi KiRfi*';?^ 
^'©lni« (NOi KiRS) atbT07tc3^-rj;5;ft 
a<iT— ::'';p©jg-eROM3 2Jct&iWbTJ&s. -€-bT 

p M t«raiPite»N t ©ttsffl t»T 21 ©»<a5^-:/;w» 

SlnmaQ!©<i<£^*fc:L. -^^pgSltNO. KIRS 
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11 

[0 0 4 0] ;k\z. :ti%mm\z^n^Vy^x\tmm^ 

iz-Di^^rmm-r^o mmo^oiz. noi ^^mti^^o) 
NOi numm^iEm\z&&'r^r;itb\z\t. »m\zmi6 

KiRSi 1 8 o:>-rmmmn.m&\zmmzmmmm±>^ 2 
T&o. (^t^NOx ^umi ssi^(Dum\zmv<f3i^ 

Sfia-fe >it 2 0 lc<t D ^«^af ^ ^ ^: (c<k D 

(om&mmrcr)\z^ffi^:^nrcmm<Dm^mrrztb. mm 

^nrcmM<Dmm\zfsi^. ^tc. mm^mm^mitiz't 
^Tz^\Zi^-mt^n^mn<om^. mm\zmm^m)t<D 
mmzmm^A^^m^mc^mtfsi^ft^. i^m. m 

^^mt^m^>x. 

[0 0 4 2] a^KAS^SQU. 

PMt«RiiHite»N{'<j:oT^*D. mmmm^mit\t 
m^<DmnmmmmiEm^K<Dmiz^^x»i^^n^o 
^^x. :i^mmmx\t. ^i5bmmu^\z^r>mm^A^k 

A^a«Q ^K^* P M t imeaN aiOBISci: bT« 

86, S8J::^'r<i:"53^Sc^-x— :/>/K0J^TROM3 2{r 

[0 04 3] ^fc, -tiCCD { - (1 

} (Dm\t. mjE%»iK(om^m\^^x. 

(K-l. 0) XA 

t[^xm»'r^^i^lffix^^ (A«-so«») c «Eo 
{ (K-l. 0) XA) xQt\yxm^n^^t\zu 

[0 0 4 4] :^mmMX\t. #Kc7)MlCC)V>T±Sfi (K 
-1. 0) XA$:^fetfSLbT:fe^. CKDffltC^KON 
Ox »tB3SS$NOx KiRS*»^>^^co«t(cgijf-r^fe 
SDc^-'^W^&mCfcSfiFAD J tbTROM3 2JC^ 

e«a?>;/£:FAD J F AD J xQi:UT^$n 

So 




(7) #M¥7-1 3 9 34 0 

[0 0 4 5] 1E\Z. mJ&(D^o\Z. NOi KlRlRK^NO 

I scmj^ffiaNOx ^mmmiz^-Dx^mm^^n. 
mm\z^m^ti^mmmm<Dmi)^^<xhNOi kjixso 
(Dmmit^mim^t. nox kksionoi ftwi^s^/h 

^<:^D, i^jcNOx ^umoum:^m<xh. mm\z 

Ox mammwi^^Ku^c -tut^^s mmmno&f)^ 

i^»\Z^^^m^\Z\tNOi RiRSJONOi »aj^SttN 

10 :f^\,^m^\z\tNOi ^kmi(DNOi nmmmitj&mmn 

[0 0 4 6] ^^l-C. 134 {^^Ufcj^*! 

SS^fj&t^^lcSfi-rs^ftT'rcDS-fiS^^ic^fe^tSN 

^SlCffiSr-SNOx KiKa*'i?>^c7:)2^SfiTDEC 

^1 ojc^'rcj:'5;5:?^o, mn^umT^m^^Tz^m 

5=~>^;KZ)?gTROM3 2tCt&a^LT:B^> ±IB3fl*J«S 
»S*>e»^«)fc*C7>^«ffSFAD J XQOfii:. » 

[0 0 4 7] ^1 i(i±etciK?eb;^cNOx ®iKa*'>^ 
>fiffiiffliiHFK3 ofcarD-^^ra^j'^fr^nSo mi 

l\zm^^X)l—'^>f)^7.^—h-r^t. 1 0 

lX\t. ®MJE*PM, ^gilHlKISN, NOx KIRSIM 

ii^ns. K«JE:^PM, «MIiie»N, NOi KJRSI 

^ 5. 20. 2 if)^^m^^^n. ^(D&mo:>mi)mmR 

AM3 3\Z»m'^nx\,^^. m^XX^y-:/! 1 0 3X 

miE^^K<Dmf)^^mmf)^mwj->^mitxmm 
$nTVis;&\ ^Tzwjy^^mitx^tmwi^mitxm 
i^'$nx\^^^ti^^i)^f)m&^n^o ^vx. Ts^v^x 

1 0 3T«Sl75^U->^mTaS$nTV^S^^ (K 
<1. 0CD«^) 1 0 5lCii^> K^ff 

*PMi:«HlHJtelSNi:(^ffl^^l.iTROM3 2 JcfeS^ 

CDNOx KitXfi;^^7>i$'lIPfffiaS:^^b. Ts'rv^l 
40 10 9X±m\Z^K>:^^rcmnma^NOi KiRS**:? 

>^ccoM«riniit-rSo ^Tc. amw^7.^y:fi i o 

9. 1 1 1 lX\ts NOx KiRm:^^>:5'COfi«^;fe 

fiCFT:^-H$nSo ei^iTCFJiNOx mu^Kom 
iRb#SS;*:NOx afcfflS*rs*»^>^©l[T*S. 
"T^fe-^; NOx m^Mfim±\ZNOi $KiRbfc^i'& 

[0 0 4 8] AT-^yr/l 1 0 3TK^1. 0<Z>«^. i" 

y^^^itxitm^^mitxmm-^nx 

50 (.iSS-g-lCtt, 7.^v^l 1 1 3}5i>e> 1 1 2 3;&tS|fT$ 
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wmwmMb,om^^. rom3 2(c»»5$nfca8 

0 9 0ftffix-"/;i/SrfflV^TffiiE«iSK(Dffl;O^^ F AD 
Ztm^ti^n^o ^Tc. X^iyT'l 1 1 7T«. Xt" 
y:/l 1 0 lT^^a^^fcNOI KiR^JiaST^fflV^T 

R OM 3 2 iz^m^ntzm i o cos:fi7^-':/;^;j)^ ^> n lo 

[0 0 4 9] X'T^-/:/! 1 1 9Tti, ±IBfCj; 

aTDECCOffl<h:?&^]tK^n. Xy^yZfl 12 1, 11 
2 3TttQXFAD J(Dfiia:TDEC®Mi:(Z)p"&/h$ 

So a? 

[0 0 5 0] 7.'rv^\ 1 2 5T«> Jil2JCj;0ft^L 
^cMStSNOXDEC;!|tNOr mM.^ti^y^Ct^^^ 
gL^n, X^^y'i/l 1 2 7Tti, NOi KKfi::^0>i5' 

fi, NOi KiR?PW^®iRbfcNOi (D^a^ftmb^::;! 

SB*8»<Dft CTi^tJ-^, NOi KiKSI{c«*&$ns*«S 
HC, CO(^«) {cS':^t/iTNOi KiKSA^^Vi^'cDfll 
coM©«^^^rs:ia:(cJ;0> NOi KiRfi*^>i5' ^ 

UTiE?gJcMii>$ns:/tJ6, NOi ®itKfi;^'>>^<Dffi 
&ffl(/iTiE«iCNOi KiRJPJc^NOi KitX*<£«l^-rS 

[0 0 5 1] *i-*SliS0UONOi ®iR3a<7)W^Jtf^<D 

5iff:$'^^>^jc'30iTiK?i-rso :^immx\t. no 

tfcffliE#.SK<7)M^l. 0J5il± (««JA«K=1. 2@ 

OatrSSONOx »iRS9ll4SlffSff'5o 01 2^, ±tB 
S4jgfP^fT(^fcs60$iIW:7 ^ ^F R o^^I!if^<&^t- 
:7p-^V-h-e^'5>o *Jl.-5"Mi®IIIIIilB3 OtCJ: 

[0 0 5 2] SI 2lC:fel'>T. Ts^rv^X 2 0 1 T^^S 

1 i<D;p-^>(CctotfSt$n;tNOi mM&n^y^ 

C(D<il;5|tRAM3 S^^^^M^^e^nSo ^(^^TXx-/:/ 

1 2 0 zx^m^mVf^mm^vif'P'^ifi'^v h (= u 

$nT^.^S75^§75i^72i^*IJ^$n, FR^lCDJ©^, 

0. 31ffiB^.{gfp^fTt|3-c;i^Vi«^lC«Xx!y7'l 2 0 50 
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5-C, NOi KiKfi*'^>^CCDffldtBf^fitCo et±}&^ 
;0«W^$nSo Z.XLX. m^mCo «S3^<Z)NOi ®iR 

[0 0 5 3] X7^:y:/1 2 0 STC^Co 
:;^^^y7'l 2 0 9TS*Sf^a«:7^^FRx)5ii-/ h 

(=1) ^nSo ^:;iT> :7^^FR;^>tir!y h^ns 

»iE«ftK<Dffl;&tK>l. 0(::ir-/h$n. Wm&m^ 
f^U y^fC^O&^'&n. NOi ®iRSI:^i^ecoNOi co 

[0 0 5 4] Xt-*;/:/1 2 0 3TFR=lTfeofc^^ 
JC(i. XT-^yP'l 2 0 9TH^Sf^SlfTreS&:?&^^®Jiiai 
^ra€r^f * C T*ty ^ X 1 * > h T !y 

n. x5"^;/:/i 2 1 ix\m^mi^mmm:(Dmmmmc 

5a^K;&tCTo trSUTVi;^V^«^ (CT<CTo ) <D 

yi 2 1 i'vw±i^i^mi^mx^mm:fymmLx\^^^ 

(CT^CTo ) S^JCH. T.'TV^X 2 1 3TH^S 

f^:7^i^FR:j^?tu-fe^;/ h (=0) snso ;infc<i:*:)> 

^^&K(^ffi«S6<D3ie®«tcS::JViTSfc^$n. NO 
x «iR^FJc^H^tftfP«»7-rSo 5>CViTX'7"-/:/l 2 1 
5-Tfli. Sj©B#M*»:7>^'CT(Dffi>&ti:7UT (=0) $ 

[0 0 5 5] ±3^<Z)«fc3tC, *;^-^>T«— MNOi 

mm.m.ti^y'^o^mm^^c^ ^a;^TNOi W3M 

Oi KiR3!l3?>^^cDNOi ©iS(aSiSS«ffi5e)T;t^Vi;^c 

NOx ftiRSiicDs^sf^^ff^mcTo jms^MS 
vi«rra»cs^$n, *^ijfiWT«wiL«i»estcs^ 
$ns. sfc. SI iojV'-5^>f*H^Sf^tpjct>^ff 
^nsfcse). fifeSfp;&t|ifT$nsji<h{cj:0NOi ® 

iRS:^»:7>i$^CDfi«i«dJ>U. ^t^fcNOx KiRS90B^ 

IT.'rv^X 1 2 7. 1 1 2 9) o 
[0 0 5 6] NOi 

m.^^y^2^\z^r^m^\.x\^^ty 
^^i^ft^nfr^a^Mfi (NOi KiRiPJias) tt»sft^^n 

fliT— :/;i^-0jeTROM3 2Jr»J&^LT:fe#. K^ff 
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-5, 

[0 0 5 7] SI mmnm 

lrS'Cf<:t('>>3'iS»gQXFAD J tNOi ®iR?R|fi 
StS-:?<*>i7>3'M#aTDEca:*fi9JJc:«i!e), /Jn 

NOXDEC= (QXFADJ) -TADJ 
©J^TQXFAD J<£. NOi Kraii^lCJ:D^5eS JO 

[0 0 5 8] *^J6Csm4±iE»J;5tC, iiaUM 

iiSNOXDEC$ft^LTt>^/i^, ii*mi|4aicS-:i 
<*'i?>3'jaiiSQxFAD J, *fcttNOi ®iR»JS 

©aff^&fft^, *'>>^i*#«NOXDEC<t>ffli:UT 

•s. a? 

[0 0 5 9] *SIJfitf«TaNOi «iUSa©NOi 

S:*:®itstS (01 1, X7">j/:/i i o gcDCFCffiS) 
RtK. NOi KJR?ii|cDH^SfpSSIfff SNOi KiRS 
(SI 2, X5^y:;/i 2 0 5©Co k:<b^) \i—i&m.t. 

LTVi«.7!i^ NOi SSrawNOi ii;*C®JRMttNOi 
^IRM<Dm&iz^-3Xh^ifr^tcX>, NOi KiKSiJO 
iaSfc*6:i;T±IBCFRt;Co fflfi£«S-rsJ:5lc-r 

[0 0 60] 30 

i#©, NOi KiR«*'>>5'ffl«SCg*«l8lc«f&S 

nsassijiKipfa-^NOi KiRJWfiffits-c^viTigjt-r* 

cfc^Clbfcr i:lci;D. NOiKiDfSaoimoNO. K 
iRfiSiE«glCii^-rsci:*tBl|gti&SifcJ&. NOi K 
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[S2] *5SigCfigffl-r*NOi KiR«l®NOi ©KiSc 

[S3] «iiitc#it&$n^jg$!i)ess|Bf®g<hNOi m^j 
®NOi mmmait<Dm^i:^-m-v$>?>. 
[04] NOi 9^iRlnMft^:NOI &mmmt(Dm^^ 

[0 5] 01 ®fi{M©S*«S^sfig3tSSi^{cfiEffl-r^® 

»fli5^-:/;i^®ji5Sg*^-r0t?*-5. 

[06] Mi»«ltfi®4AlEfi^lS:K®^0!|&^-r0-7% 
[07] U->^mateNr©NOi KJKfi*'i7>3'lio 

fffi©ft^irttiB-r«ftfli7^-:^ji'©jgffi«^-r0T* 

[08] «MKASm«®*J£fcffifflf •5ic«t5^-::'Jl' 

®j^a8ss^-r0T*-s. 

[09] jg*l^i^S®itS®fc«>®«»FAD J0«^ 

Kffiffl-r^scfflx->^ji^®}eigs^-r0Ta&-5. 

[010] NOi KiR^Ofia^CStJNOi iftffli^tS 

[01 1] NOi tRmmti'y>3f<oismmi^^m'yti 

[012] NOi ®rasfegfef^Mffli7^i'®i9::£liif^ 

[«F-^®l5iWl 
1 -rtiSffiH 

1 0—y— i?:J'>i7 
1 1 -JRlBfiftW* 

1 5-®^-fe>lJ- 

1 7 -^msss 

18 -NOi KJRSO 

2 o-#^jas-fe>-9- 

2 1 •••Isi^|Sc-fe>-i}- 

so-m^sjwiais 
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